The tumor promoter 12-O-tetradecanoylphorbol-13-acetate induces ornithine decarboxylase in proliferating basal cells but not in differentiating cells from mouse epidermis.
The cultivation of mouse epidermal cells in medium of reduced calcium concentration (0.02--0.1 mM) selects for basal cell growth. Elevation of medium calcium levels above 0.1 mM results in rapid and well defined differentiative changes. This model was utilized to determine which cell type in mouse epidermis responds to the phorbol ester tumor promoter, 12-O-tetradecanoylphorbol-13-acetate (TPA), by an induction of the enzyme ornithine decarboxylase (ODC). Previous data had shown that TPA induces ODC in primary mouse epidermal cells only during the first 36 hr after plating in medium containing 1.44 mM Ca2+. In contrast, the induction in cells grown in low calcium medium was 2--10-fold greater, and inducibility persisted for at least 4 weeks. The greater inducibility of ODC in low calcium cells is not paralleled by increased thymidine incorporation after TPA treatment, probably because these cells are already proliferating at a maximum rate. When low calcium cells grown in 0.07 mM Ca2+ medium were switched to 1.2 mM Ca2+, there was a rapid loss of ODC inducibility. These results strongly suggest that the basal cells of the epidermis constitute the major target cells for the induction of ODC by TPA. The induction of ODC by ultraviolet light was not enhanced by growth of cells in low calcium medium, indicating that extracellular calcium concentration per se does not determine ODC inducibility. When epidermal cells grown in 1.2 mM or 0.07 mM Ca2+ medium were exposed to both UV light and TPA, there was a significant synergistic effect of combined treatment over the sum of each individual response, suggesting that factors in addition to differentiation determine the extent of ODC induction.